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the 1870's, and in this country there are the Emery patents between 1900 and 1904. There is also a theoretical paper by Turner.2 None but the Austrians, however, had attempted to apply the idea in practise, and this fact was doubtless partly responsible for much of the scepticism as to the correctness of the fundamental idea that was felt in various quarters. The probable reason why the idea had not been practically applied was the technical difficulty of making packings leak-proof at the pressures required. In my experiments, however, I had developed a technique by which pressure could be controlled up to the limifc of the strength of the containing vessel.8
Just before the completion of the experiments, a report came that the French had succeeded, during the war, in reducing to successful practice the same idea by a method somewhat similar, and had in use, on the firing line, guns so constructed. The details of the method were not imparted, but it is probable that the stretching was performed by firing abnormally heavy powder charges in the gun.
From a purely scientific point of view, the proposed demonstration of the possibility of the process was superfluous, in view of the laboratory experiments, but from an engineering point of view it was possible that there might be unforeseen difficulties in getting homogeneous forgings of a large enough size, or that other obstructions might arise in passing from small- to large-scale work. In any event, an engineer finds it hard to resist a certain satisfaction in a large-scale demonstration which he does not entertain for an experiment of more academic dimensions.
The experiments were entirely successful, and the correctness of the fundamental ideas and the feasibility of construction were proved. The gun actually experimented with was a 3-in. (76 mm.), 23 caliber gun. A larger gun, either in bore or in length, would have been desirable, but the forging for this gun was the largest that the Washington Navy Yard could make, and the Navy Department was unwilling to interfere with production by asking any outside concern for a larger forging. After treatment and final machining, the gun was successfully tested for nine rounds at 21.8 tons per sq. in. (3065 kg. per sq. cm.). The usual test for a gun of this size is three rounds at a slightly less pressure. The pressure, in actual firing, is only 13 tons per sq. in. (1828 kg. per sq. cm.). With regard to cost and ease of manufacture, the following extract is taken from a report of the Commandant and Superintendent of the Naval Gun Factory, to the Bureau of Ordnance. "From this summary, it would seem that the actual saving of money would be inconsiderable for this type of gun, but it is undoubtedly certain that the saving of time, if quantity production should be attempted on this basis, would be enor-
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